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ABSTRACT

This document was prepared in accordance with Template (TEM)-104,
“Model for Preparation of Characterization Plans” and Idaho Completion Project
Management Control Procedure-9439, “Environmental Sampling Activities at the
INEEL.” This document meets the intent of a “characterization plan,” as defined
in TEM-104.

For PM-2A V-14 tank sampling activities, Environmental Services Project
(ESP) sampling work is covered under an MCP-3562, “Hazard Identification,
Analysis and Control of Operational Activities” hazards checklist and job safety
analysis (JSA), both attached to this plan. A review of the facility health and
safety plan (HASP) INEEL/EXT-01-01318 will also be required. ESP will
perform the work covered under this plan, so all health and safety aspects related
to the sampling activity are covered herein.

For this project, there will be two work control documents: (1) this plan,

which includes a hazards checklist and JSA and (2) the project Health and Safety
Plan provided by the facility.
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Field Sampling Plan for Group 3, PM-2A Tank V-14
Treated Contents for Test Area North, Waste Area
Group 1, Operable Unit 1-10

1. INTRODUCTION

This sampling plan was prepared in response to Service Authorization Form No. 3469 initiated for
Al Yonk for the Test Area North (TAN) Technical Support Facility (TSF)-26 PM-2A tank (V-14). Tank
V-14 was installed in the mid-1950s to store radioactive liquid waste concentrated by the TAN-616 and
PM-2A evaporators. In 1975, it was removed from service. From 1972 (when the TAN-616 evaporator
was removed from service) until 1975, Tank V-14 received the raw liquid waste directly from Tanks V-1
and V-3. To the extent practical, water was removed from the tank in the early 1980s. Approximately
10,000 Ib of diatomaceous earth was deposited into the tank to absorb the remaining liquid. Historical
information on the evaporators is provided in the Data Quality Objectives Summary Report for the
PM-24 Tanks (TSF-26) (Reese and Rodriguez 2000) and the Final Report—Decontamination and
Decommissioning of TAN Radioactive Liquid Waste Evaporator System (PM-24) (Smith 1980).

This plan identifies the activities for the test run and post-treatment sampling project and
establishes the procedures and requirements that will be used to perform field sampling and analysis. The
health and safety requirements to perform sampling for both activities will be covered via a briefing on
the Idaho Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Disposal Facility (ICDF) health and safety plan (HASP) and the job safety analysis (JSA) attached to this
plan. This plan was prepared in accordance with the requirements outlined in Idaho Completion Project
(ICP) Management Control Procedure (MCP)-9439, “Environmental Sampling Activities at the INEEL”
and Template (TEM)-104, “Model for Preparation of Characterization Plans.” It contains information
about the characterization activity, analytical and quality assurance/quality control (QA/QC)
requirements, hazards involved in performing the task(s), and the specific actions and equipment that will
be used to protect persons working at the task site.

1.1 Project Objectives

This activity’s objectives are to provide confirmation that the V-14 contents meet the required
treatment standards for the hazardous contaminants identified by the project and confirmation prior to
treatment that the proposed approach will be successful. Activities will be coordinated between TAN,
Environmental Services Project (ESP) and ICDF Complex personnel. The project requested a multiphase
approach consisting of:

1. Pre-treatment test run sampling to work out all logistics associated with coordination between
organizations and companies, access to the tank, successfulness of tools and retrieval of material,
coordination with packaging and transportation and expedited receipt of data from the onsite
laboratory.

2. Wet sparging at ICDF.

3. Off-gas monitoring at ICDF.

4. Sampling of V-14 by ESP, possibly multiple times, depending on analytical results.



After successful treatment, confirmation sampling, and the addition of absorbent to eliminate free
liquids, paint filter liquid test (PFLT) core samples may be required. PFLTs are only necessary if absence
of free liquids cannot be visually confirmed.

This document is implemented in accordance with the Quality Assurance Project Plan (QAPjP) for
Waste area Groups 1,2,3,4,5,6,7,10 and Deactivation, Decontamination, and Decommissioning
(DOE/ID-10587), which governs ESP work for characterization sampling performed by Idaho National
Laboratory (INL) employees, subcontractors, and employees of other companies or U.S. Department of
Energy (DOE) laboratories.

1.2 Site Description

The INL encompasses 2,005 km? (890 mi?) and is located approximately 55 km (34 mi) west of
Idaho Falls, Idaho (see Figure 1). In 1949, the United States Atomic Energy Commission (now the DOE)
established the Nuclear Reactor Testing Station (now INL) as a site for building and testing nuclear
facilities. At present, INL supports the engineering and operations efforts of DOE and other federal
agencies in areas of nuclear safety research, reactor development, reactor operations and training, nuclear
defense materials production, waste management and technology development, and energy technology
and conservation programs.

The site description of the INL is provided in the QAPJP referenced in Section 1.1. The description
of TAN is also provided in the referenced QAPjP. V-14 has been removed from TAN-607 and shipped to
the ICDF for treatment, post treatment characterization and disposal. The tank is located in a specially
constructed secondary containment area.

ICDF is located immediately southwest of the Idaho Nuclear Technology and Engineering Center
(INTEC), Waste Area Group (WAG) 3 (see Figure 2). The INTEC houses reprocessing facilities for
government defense and research spent fuels. Facilities at INTEC include spent fuel storage and
reprocessing areas, a waste solidification facility and related waste storage bins and remote analytical
laboratories. The project has requested that samples be analyzed at the INTEC Remote Analytical
Laboratory (RAL).

CERCLA wastes generated within the boundaries of INL are disposed of at the ICDF. ICDF is an
on-Site, engineered facility designed and authorized to accept not only WAG 3 wastes, but also wastes
from other INL CERCLA actions, providing this waste meets land disposal restrictions (LDR)
requirements.

The pre-treatment test run will be performed to ensure all logistics have been adequately addressed
and accounted for prior to treatment. Contaminant concentrations for everything other than PCE should
be comparable to post-treatment samples. The PCE in the pre-treatment sample should be in the range of
50-200 ppm, while the post-treatment sample should be less than 1 ppm PCE. The post-treatment material
is also expected to reflect a more even distribution over multiple samples. The results of post-treatment
sampling will be used to complete an Integrated Waste Tracking System (IWTS) material profile for the
treated waste and tank. The WAG 1 generator is responsible for characterizing waste destined for ICDF
disposal in accordance with ICDF criteria. A copy of this sampling plan was provided to the BBWI/ICDF
liaison and Waste Generator Services (WGS) waste technical specialist (WTS) to ensure that resulting
data are adequate and compliant with ICDF Waste Acceptance Criteria (WAC).
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The material of concern resides in existing V-14 currently stored at ICDF. The tank has a
50,000-gal capacity, is constructed of carbon steel, and measures 12.5 ft in diameter and 55 ft in length.
Multiple previous sampling activities have occurred and in 2004, V-14 tank was determined to be
noncompliant with LDRs for tetrachloroethylene (PCE); see Engineering Design File (EDF)-4830,
“Waste Generator Services Closure Report for the Contents of the PM-2A Tanks (TSF-26).” The
concentration of PCE in V-14 was determined to be in excess of the applicable FOO1 LDR treatment
standard. This requires that the concentration of PCE be reduced to less than 6 mg/kg prior to disposal of
the waste.

V-14 tank contents will be treated via wet sparging techniques. It is expected that 1,000—
2,000 gallons of water will be used to increase the mobility of the existing sludge/solids. Oft-gas
monitoring will be performed to indicate when sparging is no longer removing PCE; this activity will be
covered in the facility operating procedure. At this point, samples will be collected from the treated waste
to ensure that the PCE levels meet the LDR and WAC requirements. Mockup studies were performed to
help determine the sampling approach. The study was performed by TAN project personnel using a
combination of quartz sand and diatomaceous earth in a 12,000-gal tank. Mockup activities revealed that
as one area of the tank was sparged, sand bars or gravel bars (consisting of diatomaceous earth) built up in
other areas. That is, sparging did not uniformly suspend all of the material in the tank. As a result of the
uneven distribution of the waste material in the mockup tank, project personnel have increased the
number of sample locations for this sampling activity, and have confirmed that separate sampling of the
liquid and solid phases will be necessary. In addition, a test run, as previously discussed, will be
performed prior to treatment. Solids in V-14 tank are expected to be of similar approximate density and
are expected to settle out quickly. The resulting waste stream is expected to include a foot or more of
settled solids underlying approximately a foot of liquid.

Sparging will be performed through 10 sparge lance/nozzles in five regions within the tank. To
adequately represent the post-sparge material, the project has elected to collect two sample sets from each
of three locations, which spatially and vertically reflect the conditions at given points within the tank.
Separate samples will be collected at each point for both the liquid and solid phase. A duplicate (split)
will be collected from one of the six locations for an overall number of seven sample sets per phase. In
order to address questions related to buildup near the ribs, the sample location that would have been
nearest one of the ribs will be shifted slightly so as to be adjacent to that rib. Additional detail regarding
the sampling approach/rationale is provided in Section 4. Test run sampling will be limited to one
location as determined by project personnel.

2. PROJECT ORGANIZATION AND RESPONSIBILITIES

ICP-MCP-9439 and the applicable QAP;jP provide the description of the resources and resource
responsibilities associated with environmental sampling activities. Table 1 contains specific personnel
assignments and contact information not identified in DOE/ID-10587.



Table 1. Proposed personnel and job assignments.”

Assignment Name Phone
Environmental, Safety and Health (ES&H) and  Quality - John Farren® 526-1084
Quality Assurance (QA) Safety — Darrin Dobbins® 526-1051
Jonathan Roberts provided Safety
review
Environmental — Dave Eaton® 526-7002
Mabhlon Heileson 526-2954
Radiological — John Horton, Lyle  526-0514
Mckinlay 526-2710
Quality — Randall Allen® 526-4454
Project Manager/Requestor Al Yonk® 526-5828
ICDF Project Manager Gerry Streier” 526-7550
Waste Generator Services (WGS) Facility Randy Romine® 526-9690
Representative for ICDF and TAN/Waste John Harris® 526-3461
Technical Specialist (WTS) for ICDF Jim Curnutt® 526-4428
Sample and Analysis Management (SAM) Darwin Grigg 526-9741
Technical Representative
Environmental Services Project (ESP) Sampling Donna Copeland 526-7050
Coordinator
Data Storage Administrator and Closure Report  Donna Kirchner 526-9873
Generator
Other reviewers" Patrick Gibson 526-1379
Al Jantz 526-8517
Roy Simonds 526-0273

a. Required to approve this plan based on designation as part of the hazard evaluation group (HEG) required by MCP-3562.
b. Identified as additional reviewers only as directed/forwarded by the project

2.1 Environmental, Safety, Health, and Quality Assurance Support

Environmental, safety, health, and quality assurance (ESH&QA) personnel are assigned to the job
site to provide resources and expertise to resolve ESH&QA issues. Personnel assigned to provide
ESH&QA support must be qualified to recognize and evaluate hazards, environmental concerns, or
quality issues according to his or her expertise and will be given the authority to take or direct immediate
actions to ensure compliance and protection. ESH&QA personnel assess and ensure compliance with
applicable INL procedures, including this document.



2.2 Project Manager/Requester and ICDF Facility Manager

The project manager (PM), work requester, and ICDF facility manager will ensure that all activities
conducted during the project comply with INL management control procedures and program requirements
documents, and all applicable requirements of the Occupational Safety and Health Administration
(OSHA), Environmental Protection Agency (EPA), DOE, U.S. Department of Transportation, and the
State of Idaho. The PM coordinates all document preparation, field and laboratory activities, data
evaluation, risk assessment, dose assessment, and design activities. The PM is responsible for the overall
work scope, schedule, and budget.

The PM is responsible for field activities and for all personnel (including craft personnel) assigned
to work at the project location. The PM will serve as the interface between operations and project
personnel and will work closely with the sampling team at the site to ensure that the objectives of the
project are accomplished in a safe and efficient manner. The PM will work with all other identified
project personnel to accomplish day-to-day operations, identify and obtain additional resources needed at
the site, and interact with ESH&QA oversight personnel on matters regarding health and safety.

The ICDF facility manager will ensure that all work is performed in compliance with facility-
specific requirements and that workers are aware of any health and safety hazards that may affect the job.

2.3 Waste Generator Services Facility Representative/Waste
Technical Specialist

The INL WGS facility representative will ensure disposition of waste material complies with
approved INL waste management procedures. WGS personnel have the responsibility to help solve waste
management issues at the task site. WGS personnel also prepare the appropriate documentation for waste
disposal and make the proper notifications, as required. All wastes will be disposed of using approved
INL procedures in accordance with INL MCP-3472, “Identification and Characterization of
Environmentally Regulated Waste.”

2.4 Sample and Analysis Management Technical Representative

The Sample and Analysis Management (SAM) technical representative is responsible to help
define the analytical project, generate the sampling and analysis plan table, and generate and issue sample
labels. The SAM representative will determine which laboratory will provide analytical services based on
established policies and contracts, and will prepare the task order statement(s) (TOS). The SAM
representative will also track analytical progress and perform cursory review of the final data packages.
The SAM representative will obtain independent validation of the data results as project requirements
dictate.

2.5 Environmental Services Project Sampling Coordinator

The ESP sampling coordinator is responsible for coordinating sampling activities applicable to this
project. Upon notification by the project manager, the sampling coordinator is responsible for obtaining
and scheduling the necessary resources to complete the sampling task. The sampling coordinator will
schedule sampling personnel to complete the task. The sampling coordinator is also responsible for
managing and obtaining sampling supplies and tools to complete the task, if needed.



2.6 Sampling Team Lead/Plan Author

An ESP representative will be the sampling team lead for the sampling task and will ensure ESP is
given a pre-job briefing and will oversee sampling documentation and performance of the associated
sampling activities. ESP/sampling team lead activities usually include reviewing the request for sampling,
walking down the job site, issuing a sampling plan, notifying the SAM to procure laboratories, ensuring
that all required reviews and approvals are obtained on the sampling plan, coordinating purchasing the
equipment necessary to perform the job, and ensuing the pre-job briefing is given. ESP will maintain a
project file until the project is complete, and then turn it over to the data storage administrator.

2.7 Data Storage Administrator and Closure Report Generator

The data are tracked through the SAM. When data are received at the SAM, they are sent to ESP
for interpretation and issuance of a closure report to the project requester. The data storage administrator
is responsible for maintenance of data records. The final project file will be scanned into the Electronic
Document Management System.

3. DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are qualitative and quantitative statements derived from the first
six steps of the EPA DQO process and are summarized in the applicable project QAPjP referenced in
Section 1.1.

3.1 Problem Statement

The problem statement is: there is a need to perform post-treatment confirmation that V-14
contents meet LDR treatment standard for PCE only. Previous sampling of V-14 indicated that contents
were LDR compliant for all contaminants of concern with the exception of PCE; other constituents in the
tank contents were in compliance with the ICDF WAC. The treatment process selected for treatment of
the contents will not result in changes to the LDR status of the tank contents except for PCE, which will
be LDR compliant after treatment. Other constituent concentrations in the tank contents will be lower
than indicated in previous sampling due to the addition of the water and absorbent used during the process
to treat the PCE. Material will be treated until the waste is compliant with LDRs. To meet project needs,
percent moisture/water content must also be performed on the solids phase. The planning team and
available resources are identified in Section 2. The decision-maker for the activity is the TAN project
manager, Al Yonk. The field sampling activity is to be completed in 2005. Analytical data validated to
Level A is required prior to August 19, 2005, to allow time for crane/transporter mobilization and tank
relocation to the landfill before the end of September per DOE NE-ID commitment to the Idaho
Department of Environmental Quality and EPA.

Test run activities are not considered part of the formal DQOs and will not be addressed further in
the following DQO discussion; the test run is to ensure that the project is adequately prepared for the
formal sampling activities. The request for a test run was added after Agency approval of this document.
The project manager confirmed that no additional Agency review is required. Specifics regarding the test
run are provided in Section 4. It is expected that the test run will be performed approximately one month
prior to the formal sampling activities.



3.2 Decision Statement

Confirmation waste sampling must be performed to determine that wet-sparging treatment is
successful and LDR treatment standards are met. Based upon existing data from previous sampling
efforts, the simplicity of the treatment method, and the increased mass due to addition of water and
solidification agent as part of the treatment process, the project manager has determined that PCE is the
only constituent that requires further information because PCE is the only constituent that requires
treatment based on the record of decision. If PCE is present at levels greater than the LDR limit of 6 ppm,
additional sparging will be required, followed by more sampling until the PCE levels are acceptable to the
project. ICDF representatives will review this rationale and approach to ensure that all organizations
agree that the planned strategy will meet project DQOs and WAC for disposal at ICDF. Note that a PFLT
will be required on a core of material after treatment AND absorption if absence of liquids cannot be
visually confirmed. Additionally, the project has requested percent moisture/water content analyses on
each solid sample. Percent moisture/water will be used in the calculation of the final PCE concentration
for the entire waste stream as explained in Section 4.1.7.

The objective of post-treatment sampling of V-14 will be to answer the following question:

. What is the post-treatment concentration of PCE in a representative sample of the liquid and solid
waste?

. What is the percent moisture/water content concentration in a representative sample of the solid
waste?

The objective of post-treatment and absorption sampling of V-14 will be to answer the following
question:

. Are free liquids present in the waste?

The alternative actions to be taken, depending on resolution of the principal study question(s), are
as follows:

. Based on initial post-treatment sampling, V-14 waste will require additional treatment prior to
disposal, or treatment will have been successful and the project may begin disposal actions at
ICDF.

. Based on initial post-treatment sampling and absorption sampling, the V-14 waste will require

additional absorption prior to landfill disposal.

Combining the principal study question and alternative actions results in the following decision
statement:

. Using post-treatment data, determine the need for additional treatment/absorption or verify that
waste is ready for ICDF disposal.



3.3 Decision Inputs

To resolve the decision statement, data—determined using analyses conducted in accordance with
Resource Conservation and Recovery Act (RCRA) analyses—must be collected. Previous data exist and
the project has determined that material in V-14 is not LDR compliant without treatment. One round of
wet-sparging treatment is expected to reduce levels of PCE adequately to comply with the LDR of 6 ppm.
However, if laboratory data indicate that the levels of PCE are not acceptable, additional treatment and
sampling will occur until acceptable levels are achieved. For each post-treatment activity, multiple
samples will be collected to measure data comparability.

3.4 Study Boundaries

It is expected that points/holes cut for previous sampling will be used for post-treatment sampling
activities. If the existing locations are unavailable for sampling, then new access points will be required to
accommodate sampling of the post-treatment waste. Positioning of the sample ports with regard to
proximity to the air input areas is not a concern, as sparging activities will cease during sampling. A
systematic random approach was initially used for placement of the sample holes and will be applied
again; refer to INEEL/EXT-03-00304, Field Sampling Plan for the TSF-26, PM-2A Tank Contents at
Waste Area Group 1, Operable Unit 1-10. Vertical and horizontal representation of material from top to
bottom and end to end of the tank — as demonstrated by the existing sample points — is needed in order to
establish whether treatment was successful throughout the tank. After sparging, the liquid phase is
expected to be homogeneously mixed at all locations (in addition, liquid has little capacity to hold PCE);
so, pulling liquid directly from the surface into sample containers — without reflecting the entire column
of liquid — is acceptable to the project. A minimum of three distinct sample access points will be
available. The solids tool will be maneuvered so that material reflects two side angles per hole; a
duplicate (split) sample will be collected from one of the locations for a total of seven sample sets. In
order to address questions related to buildup of solids near the ribs, the sample location that would have
been nearest one of the ribs will be shifted slightly, as directed by project personnel, so as to be adjacent
to that rib. Liquid samples will be collected first — again, two samples per hole, with a duplicate/split on
one location — but there is no need to reflect angles or overall depth as liquid material is not expected to
vary spatially or vertically.

As discussed in Section 4, the sample collection option that provides the most representative
characterization of the sample population for the conditions present while adequately protecting the health
and safety of the sampling team members will be chosen. Limitations on data interpretation introduced by
sample collection constraints, if applicable, will be discussed in the project final report. There is no reason
to suspect that representative samples cannot be collected due to the expected consistency of the media
post-treatment. Liquids will be assumed to be homogeneously mixed at the sample location and
integration over depth is not critical. The solids sample will be required to be roughly representative from
the top of any solids layer to the bottom of the tank shell. An overall mass balance of solids to water will
be based upon historical knowledge of waste in the tank, taking into consideration water added and water
lost through evaporation. Accessibility to the top of the tank and how elevated work will be performed is
still being determined. The project has confirmed that access will be made available and the JSA reflects
that elevated work will apply.

Based on the simulated waste mockup activities, sand/gravel/silts in solution are expected to settle

out quickly into a distinct layer underlying the liquid phase. The field team will collect the liquid phase
and then the solid phase from each of the designated locations.
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3.5 Decision Rule

. If the PCE concentration exceeds the LDR F001 standard, the waste will require additional
treatment and confirmation sampling prior to disposal.

. If visual inspection is unable to confirm no free liquid, then the PFLT will be performed. If the
PFLT indicates free liquid, then additional absorbent will be added and additional PFLT sampling
will be required. This step will occur irrespective of the percent moisture/water content results.

A 90% upper confidence limit (UCL), discussed in Section 3.6, “Decision Error Limits,” will be
used to confirm compliance with Land Disposal Restrictions and the ICDF waste acceptance criteria for
RCRA constituents.

3.6 Decision Error Limits

The two types of decision errors for waste material characterization are determining that the waste
does not display contaminants (PCE) above the LDR F001 standard or free liquids, when, in fact, it does,
or determining that the waste materials do display restricted levels of contaminants above the LDR F001
standard or free liquids, when in fact they do not. The consequences of each decision error must be
considered.

Determining that the V-14 waste stream meets the treatment standard, when in fact, the waste fails
to meet the treatment standard, would result in the V-14 waste not receiving appropriate treatment. This
may result in CERCLA compliance issues and failure to protect human health and the environment. This
type of wrong decision is generally referred to as a Type 1 error or a false positive error.

Determining that the V-14 waste does not meet the treatment standard, when in fact, the waste
meets the treatment standard, would result in further expense of project resources to complete
unnecessary activities (i.e., further treatment). This type of wrong decision is generally referred to as a
Type 1l error or a false negative error.

The Field Sampling Plan recommends a minimum confidence level of 90% for Type I errors
(false-positive), and the minimum complement of the power is 80% for the Type II errors (false negative).
The 90% level was established based upon EPA guidance in SW-846 for determining compliance with
concentration-based requirements.

3.7 Design Optimization

Based on the expected settling of solids out of solution, previous simulated waste mockup activities
and accessibility of material, remote sampling will be performed. For liquids, ESP will use a bailer-type
sampler as the best means of retrieval of surface liquids only, transferred from the bailer directly into
sample containers, with as little additional disturbance as possible. For solids, ESP will use the Dobbins’
tools (or equivalent) that were fabricated and that have been tested to successfully demonstrate retrieval
(~%90) of material thought to be of similar consistency during mockup activities. The project has
specifically requested that sample sets be taken at two discrete angles (spatially separated as far as
possible — over an extent of several feet) for each of the three solids access points. These approaches will
provide the best average overall in each sample container. Refer to Section 4.1.7, “Sample Collection
Procedures,” of this plan. A 90% UCL is required for RCRA characterization.
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4. SAMPLE COLLECTION, ANALYSIS, AND DATA MANAGEMENT

4.1 Sample Collection
411 Pre-Sampling Meeting

Before the start of each field-sampling project, ESP-assigned sampling resources prepare for the
sampling activity in accordance with MCP-9228, “Environmental Sample Management,” and participate
in applicable pre-job briefings conducted in accordance with MCP-3003, “Performing Pre-Job Briefings
and Documenting Feedback.” Personnel at the meeting will ensure that all necessary equipment and
documentation are present and that all personnel understand the project scope and objectives.

41.2 Sampling and Analysis Requirements

Table 2 summarizes the location to be sampled and the analysis to be performed for the test run and
formal sampling activities. For the pre-treatment test run logistics event, one sample for PCE on the liquid
and solid phases is requested, in addition to a percent moisture on the solid. No duplicate or any other QC
is necessary for the test run. For each post-treatment event, a minimum of seven sample sets (six regular
and one duplicate [split] for each phase) will be collected for PCE data comparability. An analysis for
percent moisture/water content on each of the seven solids locations will also be required. Six cores (no
duplicates required) are required if post-absorbent sampling for a PFLT core is required. PFLT sampling
is only required if absence of free liquids cannot be determined visually. A copy of this Field Sampling
Plan was provided to the SAM representative who will coordinate the laboratory(ies) and prepare the
sample numbers table (Appendix A) and associated labels. The project has requested that the INTEC
RAL perform the analytical work.

Using source term data from previous sampling and the actual field measurements on samples,
adequate information should exist for making a packaging and shipping determination. Most likely, the
samples will only have to be transferred inside the INTEC fence, but ESP will work with ICDF Traffic
and Radiological Control personnel to determine requirements for doing so. Generally, the WTS prepares
a source term and helps with the transport paperwork/logistics.

NOTE: The INL SAM Program is responsible for obtaining laboratory analytical services for the
required analyses in accordance with ICP MCP-9439, “Environmental Sampling Activities
at the INEEL.” The SAM Program will prepare a TOS document for laboratory services.

Maximum sample holding times are listed in Table 2 and are defined from the date of sample
collection to the date of sample preparation or analysis. Samplers will coordinate with the analytical
laboratory to ensure that samples arrive at the laboratory in order to meet holding times. Applicable
preservation requirements for this sampling activity are identified in Table 2.

The project manager is responsible for ensuring that a Document Action Request (DAR)
(Form 412.11) is written and approved for any increase to the scope or change in hazards documented in
this plan or the corresponding health and safety work control before sampling. Sampling logbooks will be
maintained in accordance with MCP-9227, “Environmental Services Project Log keeping Practices.”

12



413

Sampling Equipment and Documentation

Sampling equipment, documentation, and any other supplies that will be used for sampling are

identified in MCP-9227, “Environmental Services Project Logkeeping Practices,” and MCP-9228,
“Environmental Sample Management.” The following specific items, or appropriate substitutes, are
required for this sampling activity:

Dobbins’ tools and all assorted attachments/Auger/coring device, piston or column sampler, and
extensions — solids

Lexan tube liners and caps, if applicable — solids

funnels/Teflon or stainless-steel bailer type sampler and secondary containment, as needed, for
each location — liquid

Personal protective equipment (PPE) designated in the JSA
Monitoring equipment provided by project safety personnel, if required—radiological, airborne
Chain of Custody (COC) forms

Lead shielding provided by facility, if required

Sample logbook—maintained by ESP

Health and Safety Plan (HASP) provided by the facility
Wipes/absorbent towels

Bottles/labels

Laboratory contracts

Address labels

Final plan

Adhesive tape (clear, duct, and strapping)

Liner bags, individual sample bags, and waste bags
Aluminum foil

Pens and markers

Custody seals

Packaging and all required components and paperwork—coordinated by project manager through
ICDF Packaging and Transportation

Cooler

Freezer packs or bagged ice.

13
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41.4 Field Equipment Calibration and Set-Up

The industrial hygienist (IH) is responsible for the measurement and evaluation of other personnel
exposure chemical hazards.

The radiological control technician (RCT) is responsible for measurement and evaluation of
personnel and material radiological contamination. RCT instrumentation calibrations are performed per
procedures in Company Manual 15D.

41.5 Sample Designation and Labeling

Each sample bottle will contain a label identifying the unique field sample number. Uniqueness is
required for maintaining consistency and preventing the same identification code from being assigned to
more than one sample. A systematic character code will be used to uniquely identify all samples. The
SAM will generate a sampling table, numbers, and labels that correlate directly to characterization
sampling. Refer to Appendix C. The information on the label and label placement are as provided in
MCP-9228.

4.1.6 Chain of Custody
All samples collected will be managed via chain of custody in accordance with MCP-9228.
4.1.7 Sampling Design and Procedures

Sample collection will involve obtaining containerized, sparged liquid/solid wastes using tools that
best accommodate the post-treatment/absorption (PFLT only) composition and accessibility of material,
previously discussed. The same tools/approach to be used on the post-treatment sampling activities will
be used to support the test run. For post-treatment sampling activities, a minimum of six points from three
locations will be sampled. Refer to the physical description discussed in Section 1.2.

Contained waste tends to be nonrandomly heterogeneous in a vertical rather than horizontal
direction due to (a) settling of solids and (b) the variation in the waste contents as they enter the container
(including changes in waste deposited from one year to another). Theoretically, the wet sparging
technique will effectively mix all material in the tank, however, there is no means of proving the resulting
homogeneity of waste post-treatment. Therefore, the approach is based on collection of material from
multiple areas, selected using a systematic random design, both vertically and horizontally, as physical
access permits. All data will be reviewed and compared to determine the tank’s overall PCE
concentration. Demonstration of LDR compliance will be based upon the mathematical recombination of
PCE results for the liquids, solids and any absorbent materials added to solidify free liquids after
sparging. Liquids will be collected first from all locations.

The following sentences provide an example of the mathematical recombination referred to in the
above paragraph. The final waste stream will be comprised of liquid water, solid sludge, and absorbent
materials. The mean concentration of PCE (at the 90% UCL) in each phase will be multiplied by the mass
percent that each phase represents of the entire waste stream. Adding these values together provides a
reliable estimate of the PCE concentration of the total waste to compare with the LDR treatment standard.

C(PCE)(sludge) x %sludge + C(PCE)(water) x %water + C(PCE)(absorbent) x %absorbent =
C(PCE) in final waste form.
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4.1.7.1 Remote Access (for VOCs). To access liquid waste remotely from the top of the tank, a
bailer-type sampler/dipper will be used.

4.1.7.1.1 Bailer-Type Sampler/Dipper—A bailer is a long, thin container attached
to a cable or rope that is lowered into water. Because the liquid phase is limited, the bailer used should be
capable of bottom filling. A check valve allows water to enter the tool as it is lowered into the tank; when
the bailer is lifted, the check valve automatically closes, allowing the water in the bailer to be brought to
surface. Bailers are typically only feasible for sampling of small volume liquids. To ensure that the
material in a given bottle is representative of surface liquids (there is no reason to suspect any variability
over depth or spatially) the material will be transferred from the bailer-type device directly into VOC
sample containers with no further disturbance.

Ensure that there are a minimum of three sets of bailer-type devices, rope/cable for each and three
compositing containers— decontamination is not feasible. Account for one additional setup of equipment
for the test run.

1. Don the PPE required by the health and safety work control provided by the facility.

2. Lower the bottom-filling bailer gently to the water surface and allow to fill. Note: A bailer dropped
may cause degassing of water upon impact.

3. Transfer material from the bailer-type device by tilting the tool to allow the liquid waste to flow
gently and with minimal disturbance directly into volatile organic analysis (VOA) bottles (a funnel
can be used if needed). Fill the sample bottles with no headspace. If necessary, tilt sample bottle to
minimize disturbance.

4. Hold the bottle over the waste source or other containment, if possible.
5. Place VOA samples in the cooler immediately after collection.
6. Wipe any sample residue from the sample container with a Teriwipe or equivalent.

7. Cap each bottle as it is filled.
8. Pour any remaining volume back into tank under RC direction, as applicable.

9. For post-treatment sampling, move to next location. Collect duplicate (split) using the same
procedures as above on the designated location.

For all sampling wastes, label any material generated with the project name, sample date, requester
name and phone number, “pending analysis,” and leave it with the requester, unless otherwise designated
in the log notes.

4.1.7.1.2 Procedure Summary—To summarize, this job will be performed as
follows:

1. Attend a pre-job briefing given by the facility/project representative. The pre-job briefing will
include a review of this Field Sampling Plan and the corresponding project-specific HASP and JSA
specific to the activities being performed and will provide all hazards and associated mitigations.
The person presenting the pre-job briefing is responsible for ensuring that all the appropriate
personnel are invited to attend the pre-job briefing and that training certifications are current for
those performing work. The following personnel will be invited: Radiological Control Department,
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industrial hygienist, facility supervisor, Safety Department, and Packaging and Transportation
Department.

2. The project manager must ensure that the job is on the plan of the day and that support personnel
are scheduled. A copy of the facility HASP must be available to ESP prior to sampling for review.
ESP generated the JSA attached.

3. Depending on which analysis and phase are being performed (PFLT or VOCs/percent moisture),
the tool may vary and will be selected based on capability for retrieving material that is
representative of the phases of concern, as already discussed.

4. Radiological Control and Safety personnel will perform any monitoring they deem necessary.
5. Stage equipment as applicable.

6. Don the required PPE defined in the JSA/RWP.

7. Assemble tool for insertion into tank contents.

8. Retrieve material as discussed above. Repeat for the split (duplicate) samples, if applicable.
9. Log physical description of contents.

10.  Follow the sample process detailed previously.

11. It is expected that decontamination will not be performed.

12.  Accumulate waste, and package it in accordance with WGS instructions.

13.  Doff PPE under direction of Radiological Control.

14. Remove samples from the area under direction of Radiological Control.

15.  Consult with the Packaging and Transportation Department; finish completing required paperwork,
and package and transport samples accordingly. Samples are expected to require radioactive
shipment. The WTS can provide an updated source term.

16. Move waste to an approved waste storage area.

17.  Enter a physical description in the sample logbook. Include the following: radiation levels on
samples, physical consistency/composition, actual tool and approach used, presence of moisture,
physical limitations.

4.1.7.1.3 Dipper, Spade, Corer, Auger, Dobbins’ tools-For PCE and percent moisture/water
content, one sample per location from two angles and a duplicate will be collected for the post-treatment
activities. For PFLT, use the same sample locations as other sampling, but no duplicates are required.

1. Access the sample location. It is expected that the sample will be collected from the surface using
tools remotely. Ensure that there is adequate equipment to retrieve material for seven sample sets.
One additional set for the test run will be required. PFLT, if required, will be performed as a
subsequent activity after treatment and absorption.
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2. If material is accessed remotely from the top of the tank and is of solid consistency, use a long-
handled Dobbins’ tool, dipper, auger, spade or equivalent to reach the surface of material. Any
coring type of instrument used would generally follow these guidelines.

NOTE: The Dobbins’ tool mockup activities indicate that retrieval of ~90% of solids will be
possible; however, if the consistency of material is significantly different than
expected, and a full column of material cannot be retrieved, this limitation will be
recorded in the sample logbook and brought immediately to the project manager’s
attention. It is not critical that material be represented from top to bottom for PFLT
or percent moisture analyses

3. Don PPE required by the health and safety work control provided by the facility.

4, Attach auger/coring device head to a section of connecting rod extension. Attach T-handle to the
connecting rod, as applicable. Identify the hole and the angle (PCE and percent moisture) which
correlate to a given sample set and penetrate material pushing to the bottom of tank. If applicable,
manipulate “fins” to capture material in place. If PFLT is required, the same six approximate
locations will be used, but collection of material from surface to depth is not critical.

5. Slowly and carefully remove the tool under RC direction.

6. Place core in the sample container or a compositing container, depending on sampling
requirements. Retrieve the core, and pull out the Lexan tube, if applicable, capping and sealing
both ends. Identifiers with regard to consistency (e.g., hardness, brittleness, compactability, and
moistness) will be documented.

7. Change angles (put as much distance between opposite angle as reasonable) and repeat #4, as
applicable. Collect duplicate/split sample where applicable.

8. Add tool and associated sampling materials to designated waste stream if decontamination is not
feasible.

NOTE: VOC samples typically are collected as grab samples with special care taken to minimize
aeration even though the sparging method is understood to have inherently reduced any VOCs
present.

41.8 Sample Transport

Prepare samples for shipment, and complete the applicable shipping papers. Ensure that
radiological screening or source term calculation information is provided to comply with shipping
requirements. Package samples, and provide packages to Packaging and Transportation shipper for
transport in accordance with MCP-9228.

41.9 Waste Management

Wastes generated during the characterization project will include various sampling
equipment/supplies and PPE. These articles will be handled, characterized, and disposed of in accordance
with INL procedures. Waste will be bagged, labeled, and stored in an approved storage area pending
disposition. The project manager, with assistance from WGS, will prepare waste determination and
disposition forms for determining the disposition routes for all waste generated during sampling analysis.
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The analytical laboratory will dispose of samples submitted to them for analyses or return them to
the requester as stated in the applicable task order statement (TOS)(s). Samples returned from the
laboratory will be accepted only if the original label is intact and legible. If the samples are returned, the
project manager is responsible to properly disposition the samples with the assistance of WGS personnel.
All waste must be characterized, and WGS personnel must preapprove disposal.

4.2 Sample Analysis

The INL SAM will approve the laboratory performing sample analysis. This laboratory will
analyze the samples in accordance with project requirements, including:

. ER-SOW-394, “Idaho National Engineering and Environmental Laboratory Sample and Analysis
Management Statement of Work for Analytical Services.”

Project-specific request for analyses forms or TOS(s) identify additional requirements for
laboratory analysis. The following sections identify analysis requirements for the characterization project.

4.3 Analytical Methods

To ensure that data of acceptable quality are obtained from the characterization project, standard
Environmental Protection Agency (EPA) laboratory methods or technically appropriate methods for
analytical determinations will be used to obtain sample data. Analytical methods to be used for this
characterization activity are identified in the SAM laboratory contract; the project has requested the use of
the onsite laboratory.

Any deviations from this information will be fully documented, and the laboratory will inform the
project manager of the deviations.

4.4 Instrument Calibration Procedures

Laboratory instrumentation will be calibrated in accordance with the specific laboratory quality
assurance plan. The SAM analytical laboratory authorization processes provide assurance that the
analytical laboratories authorized to perform analysis maintain an appropriate laboratory quality
assurance plan that addresses instrument calibration.

441 Laboratory Records

Laboratory records are required to be maintained in accordance with the specific laboratory quality
assurance plan. The SAM analytical laboratory authorization processes provide assurance that the
analytical laboratories authorized to perform analysis maintain an appropriate laboratory quality
assurance plan that addresses laboratory records.

4.4.2 Data Management and Document Control Data Reporting

A 1-2-day turnaround from INTEC will be requested for sample data, (The test run is designed to
work out logistics, and as such, is not time dependent). The final data package documentation will
conform to the criteria specified in ER-SOW-394. The ER Statement of Work (SOW) prepared by the
INL SAM organization is the standard means by which analytical data deliverable requirements are
defined by INL projects to laboratories used by the INL. All laboratories used by this project will adhere
to the documents used to establish technical and reporting standards.
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44.3 Data Validation

Analytical data validation is the comparison of analytical results versus the requirements
established by the analytical method. Validation involves evaluation of all sample-specific information
generated from sample collection to receipt of the final data package. Data validation is used to determine
whether analytical data are technically and legally defensible and reliable. The final product of the
validation process is the validation report. The validation report communicates the quality and usability of
the data to the decision-makers.

The data for this project require Level A validation. The test run data do not require validation.
4.4.4 Data Quality Assessment

The project data quality assessment and validation process is used to determine whether the data
meet the project DQOs. Additional steps of the data quality assessment process may involve data plotting,
testing for outlying data points, and other statistical analysis relative to the characterization project DQOs.

The data will be assessed to determine data precision, accuracy, representativeness, reproducibility,
and completeness in accordance with DOE/ID-10587.

4.4.5 Final Characterization Report

A final characterization report will be prepared for this project per applicable program
requirements; Donna Kirchner (6-9873) is the ESP point of contact for review of data and issuance of the
closure report summarizing the sampling activity and the findings. The final report will contain a
summary of all of the sample data generated during this sampling effort, the log notes, the pertinent notes
to the file, the COC forms, and the final sampling plan. The final report will also describe the sample
collection effort. A description of the data quality assessment process may also be included. The final
report will discuss how the data will be used. The DQOs will be reviewed and evaluated to determine if
the characterization project objectives were met.

4.4.6 Document Control

Refer to MCP-9227, “Environmental Services Project Logkeeping Practices” and MCP-9228,
“Environmental Sample Management.” Document control consists of the clear identification of all
project-specific documents in an orderly form, secure storage of all project information, and controlled
distribution of all project information. Document control ensures controlled documents of all types related
to the project will receive appropriate levels of review, comment, and revision as necessary. The project
manager is responsible for properly maintaining project documents according to INL document control
requirements. Upon completion of the characterization project, all project documentation and information
will be transferred to compliant storage according to project, program, and company requirements. This
information may include field logbooks, COC forms, laboratory data reports, engineering calculations and
drawings, and final technical reports.

5. HEALTH AND SAFETY REQUIREMENTS

As previously discussed, this sampling activity will be covered under the ICDF HASP
(INEEL/EXT-01-01318) and the ESP JSA form in Appendix B. Work will also be governed under a
task-specific Radiation Work Permit (RWP). The MCP-3562 hazard evaluation group representatives will
review work control documents to ensure that all sampling hazards are addressed and mitigated. All job
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hazards, along with corresponding mitigation requirements, are documented on a JSA form (attached
following) per MCP-3450, “Developing and Using Job Safety Analyses.”

The persons identified in Section 2 and by the project are identified in the review process and their

concurrence with this plan is documented through approval signatures reflected on Document Action
Request (DAR)124825 and JSA form in Appendix B which is an appendix in this document.

6. REFERENCES
DOE/ID-10381, INEEL Waste Acceptance Criteria (WAC), current issue.

DOE/ID-10587, Quality Assurance Project Plan for Waste Area Groups 1,2,3,4,5,6,7,10 and
Deactivation, Decontamination, and Decommissioning, Rev. 8, March 2004.

EDF-4830, “Waste Generator Services Closure Report for the Contents of the PM-2A Tanks (TSF-26).”

ER-SOW-394, “Idaho National Engineering and Environmental Laboratory Sample and Analysis
Management Statement of Work for Analytical Services.”

GDE-152, “Collecting Samples Using a Hand Auger.”

GDE-162, “Decontaminating Sample Equipment.”

ICP-MCP-9439, “Environmental Sampling Activities at the INEEL.”

MCP-3003, “Performing Pre-Job Briefings and Documenting Feedback.”

MCP-3450, “Developing and Using Job Safety Analyses.”

MCP-3472, “Identification and Characterization of Environmentally Regulated Waste.”
MCP-3562, “Hazard Identification, Analysis and Control of Operational Activities.”
MCP-9227, “Environmental Services Project Logkeeping Practices.”

MCP-9228, “Environmental Sample Management.”

Reese and Rodriguez, 2000, Data Quality Objectives Summary Report for the PM-2A4 Tanks (TSF-26)
Services Authorization Form 3469.

Smith, 1980, Final Report—Decontamination and Decommissioning of TAN Radioactive Liquid Waste
Evaporator System (PM-24).

STD-101, “Integrated Work Control Process.”

TEM-104, “Model for Preparation of Characterization Plans.”
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Appendix A

Hazard Screening Checklist
(Example Form)
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